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Abstract— To monitor the increased number of patient, a 

large number of trained medical professional and doctor are 

required. Due to this shortage of trained medical 

professional, uninterrupted patient monitoring system have 

current decade. Various sensors such as blood pressure, 

heartbeat, temperature, height and weight are interfaced with 

microcontroller for measuring the important physical 

parameter of a patient. By using the PIC (16F877A) the data 

has been stored in the cloud and with the help of the Internet 

of Things (IoT) the data has been analyzed and view in the 

PC. For wireless transmission, these sensors are connected 

to a sensor mode through GSM module. Here the IoT based 

device which will be used for the patient to monitor their 

health. 
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I. INTRODUCTION 

In the previous year, the data pertaining to various 

physiological parameter of the critically ill infected patient 

were collected using both invasive and non-invasive sensor. 

These data are then carried to the concerned specialized 

doctor for further medical treatment. Early detection and 

reporting of changes in various physiological parameters 

helps in efficient treatment of the critically ill patient. 

Otherwise it would adversely upset the critically ill patient 

still further. 

In these present days, patients joining the hospital 

are becoming sicker than the part because of many health 

issues. The qualified people treating those critically ill 

patients primarily reply on measuring the traditional five 

vital signs such as heart rate, weight, blood pressure level, 

height, and temperature level for understanding the patient‟s 

health condition. The qualified persons or nurses must not 

only know how to measure these important vital signs 

precisely, but they must know how to infer and act on those 

conditions. Also the availability of number of qualified 

people is declining day by day due to the excessive 

workforce and stress put on them. 

To overcome this major obstacle, various modern 

digital and IOT technologies are being used to improve the 

monitoring of patient through various sensors. The main 

objective is to design feasible wireless patient monitoring 

system that could allow patient to be movable is their work 

environment. 

II. LITERATURE SURVEY 

A. AN EFFICIENT WIRELESS HEALTH MONITORING 

SYSTEM - K Lokesh Krishna, K Lalu Prasad K Thejesh, 

Kovure Chandu Chowdary 

This paper is based on a hardware prototype related to 

wireless health monitoring system has been designed and 

implemented. Various sensors such as pulse, temperature, 

blood pressure and fingerprint are interfaced with the 

Raspberry Pi 3 Model B, for measuring the important 

physical parameters of a patient. This proposed health 

monitoring system helps patients to consult anywhere 

doctors, and doctors to follow up patient‟s requests and data. 

It uses wireless sensor networks and information 

communication technologies to provide remotely clinical 

healthcare. The measured real time physiological parameters 

are updated every 20 seconds. The data gathered is first 

stored, analyzed and visualized on a central web server. The 

system has been designed in such a way that, when the 

measured physiological data exceeds the certain threshold 

values, the caretaker is alerted through SMS and a voice 

call. The main advantage of the proposed system is the 

reduction of the intervention time of the patient in an 

emergency situation. Accordingly, the proposed low-cost 

system saves lives in critical care and emergency situations. 

Thus, the proposed system makes the human‟s daily life 

relaxed and more comfortable. 

B. GSM BASED HEALTH CARE MONITORING SYSTEM 

- M Babu Prasad 

This paper demonstrated the health monitoring system 

enables to evaluate the performance of the doctors in the 

hospital and also the patient can be treated truly and save 

their life. From this system, the love fit of making the 

patient towards the awareness of healthy life style is also 

initiated. By incorporating the blood pressure sensor and 

dental care monitoring systems the progression of the 

system is upgraded in the future for the health monitoring 

system. By proper precise experiment, this system may be 

incorporated into real time environment in the hospital 

which may save lives for several patients. The quick, 

accuracy and real time methodologies can be imposed to the 

proposed system to make this system into more efficient. 

The cost reduction also one of the main key factors focuses 

to adopt this system to all levels of patients irrespective of 

their level of diseases. 

C. HEALTH MONITORING SYSTEM USING IOT AND 

RASPBERRY PI -Vivek Pardeshi, Pankaj Hage, Saurabh 

Sagar, Swapnil Murmurwar 

 

This paper describe a continuous record of body health 

parameters can be used to detect the disease in a more 

efficient manner. Now-a-days, people play more attention 

towards prevention and early recognition of disease. In 

addition to it, new generation mobile phones technologies 

and their services provides an important impact on the 

development of network verities (3G, Bluetooth, wireless 

LAN, GSM) etc. various sensors have been used like 

AD8232 ECG sensor for remote ECG monitoring, blood 
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pressure sensor (4811) is used to measure systolic pressure 

and diastolic pressure and pulse rate for few seconds. LM35 

temperature sensor is used to measure surface temperature 

of skin. Satisfactory work is done in health monitoring by 

using raspberry pi as well as IoT. IoT is nothing but an 

advanced concept of ICT (Information Communication 

Technology). IoT is the interconnecting of devices and 

services that reduces human intervention to live a better life. 

Any abnormalities in the health conditions can be known 

directly and are informed to the  particular person through 

GSM technology or via internet. It acts as a connection 

between patient and doctor. The hardware for the project is 

implemented and the output results are verified successfully. 

D. A smart patient health monitoring system using IoT - C 

Senthamilarasi, J Jansi Rani B Vidhya 

This paper present the health monitoring system has 

emerged as one of the most vital system and become 

technology oriented from the past decade. Humans are 

facing a problem of unexpected death due to various 

illnesses which is because of lack of medical care to the 

patients at right time. The primary goal was to develop a 

reliable patient monitoring system using IoT so that the 

healthcare professionals can monitor their patients. Who are 

either hospitalized or at cared for better. A mobile device 

based wireless healthcare monitoring system was developed 

which can provide real time online information about 

physiological condition of a patient mainly consist of 

sensors, the data acquisition unit, microcontroller (i.e., 

Arduino), and programmed with a software(i.e., JAVA). 

The patient‟s temperature, heart beat rate, ECG data are 

monitored, displayed and stored by the system and sent to 

the doctor‟s mobile containing the application. IoT based 

patient monitoring system effectively monitors patient‟s 

health status and save life on time. 

III. PROBLEM STATEMENT 

A real-time, ARM processor based approach for the 

monitoring and collection of temperature, heartbeat, ECG 

parameters of patients. ZigBee and GSM wireless 

technology were used to send current updates of patients to 

the doctor and then doctors can take immediate action 

against that patient. A wireless body area sensor networks 

(WBASNs) technology using ZigBee was reported to 

continuously monitor the human health and its location. RF 

based module to gather the live information of soldiers on 

the battlefield was proposed. 

IV. PROPOSED SYSTEM 

In this system PIC (16F877A) microcontroller generates the 

different level of output given to the sensor and 

simultaneously monitor. Here all the sensors are connected 

together PIC microcontroller. Based on the data the analysis 

will be done through the cloud server. And the web page 

displayed the value of height, heart rate, weight, temperature 

level, pressure level. The Wi-Fi server and client can be 

connected and activation of Wi-Fi module. The GSM 

module is programmed to convey the measured 

physiological parameters to the mobile phone through a 

configured SIM. The LCD display help to display the 

current measured sensor level. When the value of the any 

sensors crossed the dead line it will automatically displayed 

on LCD and convey to the mobile phone through GSM 

module. 

A. Block Diagram 

 
Fig. 5.1: HYBRID HEALTH MONITORING SYSTEM 

FOR PATIENTS USING IoI WITH PIC 16F877A 

V. HARDWARE DESCRIPTION 

A. LM35 

It is an IC sensor that is used to measure temperature with 

an output voltage linearly proportional to the Centigrade 

temperature. The LM35 (Fig 6.1) sensor has an advantage 

over linear temperature sensor, as the user has not to make 

the conversion of Kelvin to Centigrade. This is major 

significance of LM-35 that it calibrate directly in Celsius 

and it is also suitable for remote applications. It has better 

efficiency than thermistor. 

 
Fig. 6.1: LM35 

B. Load Cell 

This straight bar load cell (sometimes called a strain gauge) 

can translate up to 10kg of pressure (force) into electrical 

signal. Each load cell (Fig 6.2) is able to measure the 

electrical resistance that changes in response to, and 
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proportional of, the strain (e.g. pressure or force) applied to 

the bar. With this gauge, you will be able to tell just how 

heavy an object is, if an object‟s weight changes over time, 

or if you simply need to sense the presence of an object by 

measuring strain or load applied to a surface. This straight 

bar load cell is made from an aluminium alloy and is 

capable of reading a capacity of 10KG of weight. 

 
Fig. 6.2: Load Cell 

C. Pressure Sensor 

The MPS-2000 features silicon pressure sensors in 6-pin 

dual in-line packages. All parts in these series are 

uncompensated high-performance die mounted on a 

substance with a plastic cap pins are designed for through-

board assembly. The MPS-2000 is ideal for application 

requiring low hysteresis, high reliability and stability. With 

constant voltage excitation, the MPS-2000 produces a 

voltage output that is linearly proportional to the input 

pressure. The user can provide MPS-2000 with signal 

conducting circuitry to amplify the output signal or to 

maximize OEM value added. The MPS-2000 is compatible 

with most noncorrosive gases and dry air. 

D. Ultrasonic Sensor 

An Ultrasonic sensor (Fig 6.4) is a device that can measure 

the distance to an object by using sound waves. It measures 

distance by sending out a sound wave at a specific 

frequency and listening for that sound wave to bounce back. 

By recording the elapsed time between the sound wave 

being generated and the sound wave bouncing back, it is 

possible to calculate the distance between the sonar sensor 

and the object. 

 
Fig. 6.3: The Basic Ultrasonic Sensor operation 

 
Since it is known that sound travels through air at 

about  344 m/s (1129 ft/s), you can take the time for the 

sound wave to return and multiply it by 344 meters (or 1129 

feet) to find the total round-trip distance of the sound wave. 

Round-trip means that the sound wave travelled 2 times the 

distance to the object before it was detected by the sensor, it 

includes the „trip‟ from the sonar sensor to the object AND 

the „trip‟ from the object to the Ultrasonic sensor (after the 

sound wave bounced off the object). To find the distance to 

the object, simply divide the round-trip distance in half. It is 

important to understand that some objects might not be 

detected by ultrasonic sensor. This is because some objects 

are some objects might not be detected by ultrasonic 

sensors. This is because some objects are shaped or 

positioned in such a way that the sound wave bounces off 

the object, but are deflected away from the Ultrasonic 

sensor. It is also possible for the object to be too small to 

reflect enough of the sound wave back to the sensor to be 

detected. Other object can absorb the sound wave all 

together (cloth, carpeting, etc), which means that there is no 

way for the sensor to detect them accurately. These are 

important factors to consider when designing and 

programming a robot using an ultrasonic sensor. Ultrasonic 

sensors (Fig 4.6) “are based on the measurement of the 

properties of acoustic waves with frequencies above the 

human audible range”, often at roughly 40 kHz. They 

typically operate by generating a high-frequency pulse of 

sound, and then receiving and evaluating the properties of 

the echo pulse. 

 
Fig. 6.4: Ultrasonic Sensor 

E. Heartbeat Sensor 

The new version uses the TCRT1000 reflective optical 

sensor for photoplethysmography. The use of TCRT100 

simplifies the build process of the sensor part of the project 

as both the infrared light emitter diode and the detector are 

arranged side by side in a leaded package, thus blocking the 

surrounding ambient light, which could otherwise affect the 

sensor performance. I have also designed a printed circuit 

board for it, which carries both sensor and signal 

conditioning unit. And its output is a digital pulse which is 

synchronous with the heartbeat. The output pulse can be fed 

to either an ADC channel or a digital input pin of a 

microcontroller for further processing and retrieving the 

heart rate in beat per minute (BMI). 

F. Operation of the Board 

The operation of the board is very simple. After powering 

the board from a 3-5.5V supply, the Enable (EN) pin must 

be pulled high to activate the IR sensor. Next, place the tip 

of your forefinger gently over the sensor on its face. Your 

finger should be still and should not press too hard on the 

sensor. Within a couple seconds the circuit stabilizes and 

you will see the LED flashing synchronously with your 

heart beat. You can feed the output  signal (V out) to either a 
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digital I/O or an ADC input pin of the microcontroller for 

measurement of the heart beat (Fig 6.5) rate in BPM. The 

output voltage waveform can also be viewed on an 

oscilloscope. I connected Digilent‟s Analog Discovery tool 

to check the input PPG and the output waveforms from the 

two LPF stages. The following pictures show these signal 

waveforms as displayed on the PC screen. 

 
Fig. 6.5: Heartbeat Sensor 

It is based on the principle of 

photoplethysmography (PPG) which is a non-invasive 

method of measuring the variation in blood volume in 

tissues using a light source and a detector. Since the change 

in blood volume is synchronous to the heart beat, this 

technique can be used to calculate the heart rate. 

Transmittance and reflectance are two basic types of 

photoplethysmography. For the transmittance PPG, a light 

source is emitted in to the tissue and a light detector is 

placed in the opposite side of the tissue to measure the 

resultant light. Because of the limited penetration depth of 

the light through organ tissue, the transmittance PPG is 

applicable to a restricted body part, such as the finger or the 

ear lobe. However, in the reflectance PPG, the light source 

and the light detector are both placed on the same side of a 

body part. The light is emitted into the tissue and the 

reflected light is measured by the detector. As the light 

doesn‟t have to penetrate the body,  the reflectance PPG can 

be applied to any parts of human body. In either case, the 

detected light reflected from or transmitted through the body 

part will fluctuate according to the blood flow caused by the 

beating of the heart. 

 
Fig. 6.5.1: The Basic Heartbeat Sensor Operation 

The following Fig 6.5.1 shows a basic reflectance 

PPG probe to extract the pulse signal from the fingertip. A 

subject‟s finger is illuminated by an infrared light-emitting 

diode. More or less light is absorbed, depending on the 

tissue blood volume. Consequently, the reflected light 

intensity varies with the pulsing of the blood with heart beat. 

A plot for this variation against time is referred to be a 

photoplethysmographic or PPG signal. 

G. GSM Module 

GSM Module (Fig 6.6) is frequently used in IoT projects 

since it has the ability to send and receive data remotely. 

The GSM Modules doesn‟t have many dependencies like 

the Wi-Fi modules. While other wireless modules such Wi-

Fi or Zigbee have cons such as short range since only one 

SIM card is required with valid plan. Through the GSM 

modules cannot send a vast amount of data generated by 

sensors, it is ideal for applications where small reasonable 

amount of data to be sent. 

 
Fig. 6.6: GSM Module 

H. Wi-Fi Module 

The ESP8266 Wi-Fi Module (Fig 6.7) is a self contained 

SOC with integrated TCP/IP protocol stack that can give 

any microcontroller access to your Wi-Fi network. The 

ESP8266 is capable of either hosting an application or 

offloading all Wi-Fi networking functions from another 

application processor. This module comes with AT 

commands firmware which allows you to get functionality 

like arduino wi-Fi shield, however you can load different 

firmware‟s to make your own application on  the module‟s 

memory and processor. It‟s a very economic module and has 

a huge and growing community support. 

 
Fig. 6.7: Wi-Fi Module 
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VI. RESULT 

 
Fig. 7: Result 

The fig 7 denotes the Health monitoring system. Here the 

web page displayed the value of sensor level stored in PIC 

(16F877A). The Wi- Fi server and client can be connected 

and activation of Wi-Fi module. The coding will be dumb in 

PIC (16F877A) by the help of Embedded C. Here the 

limitation will be set to the controller. The LCD display 

helps to display the status of the sensor. When the values of 

the sensors crossed the dead line that such sensor value is 

displayed on LCD and also SMS to the mobile phone. 

Through that we can easily prevent the disease before taken 

place. 

VII. FUTURE WORK 

In order to provide higher benefits this idea can be further 

enhanced in which the measured values of sensor level can 

be stored in the cloud. By using cloud computing, the 

parameters will be displayed and also the previous measured 

values can be stored in cloud and viewed at anytime. 

VIII. CONCLUSION 

Safety and security are the prime aspects of this idea. There 

are less safety measures are available for this work. The 

implementation of existing system is also much 

complicated. In this system, the IOT is mainly focused, Any 

abnormalities in the health conditions can be known directly 

and are informed to the particular person through GSM 

technology or via internet. It helps to avoid the disease to 

protect the human beings. The hardware for the project is 

implemented and the output results are verified successfully. 
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